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In North America, the average age of the continents’ 607,380 bridges
currently in operation is 42 years old !
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In reinforced concrete, the rebar may have many separate areas at different energy levels. Concrete acts as the electrolyte, and the metallic connection is
provided by wire ties, chair supports, or the rebar itself.

Corrosion is an electrochemical process involving the flow of charges (electrons and ions). At active sites on the bar, called anodes, iron atoms lose electrons

and move into the surrounding concrete as ferrous ions. This process is called a half-cell oxidation reaction, or the anodic reaction, and is represented as:
2Fe — 2Fe?* + 4e

The electrons remain in the bar and flow to sites called cathodes, where they combine with water and oxygen in the concrete. The reaction at the cathode is

called a reduction reaction. A common reduction reaction is:
2H20 + O2 + 4e- — 40H-

To maintain electrical neutrality, the ferrous ions migrate through the concrete pore water to these cathodic sites where they combine to form iron hydroxides,

or rust:

2Fe?* + 40H" — 2Fe(OH)
This initial precipitated hydroxide tends to react further with oxygen to form higher oxides. The increases in volume as the reaction products react further with
dissolved oxygen leads to internal stress within the concrete that may be sufficient to cause cracking and spalling of the concrete
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BEFORE CORROSION. BUILD-UP OF FURTHER CORROSION. EVENTUAL SPALLING.
CORROSION PRODUCTS. SURFACE CRACKS. CORRODED BAR.
STAINS. EXPOSED.
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IMPRESSED CURRENT CATHODIC PROTECTION
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Figure 7. Corrosion initiation (% probability) vs. chloride concentration.

DAT T N2 "N [yuon7? non"nn 7 7Y 02 NNTNY [IVAN NITAINN

GAB
~......§H°EF LTD

e T

11



Y

D'A'TINIR D'2ADINYT (102N NIZ'TA
D17 N7DN

‘0" T'7DO0 N2DN

DTN D'NP7IW D'NAT 7Y N'YYI NINifYavid n'¥1ouv

TINNXD n"n.'mn D'OYN .0NIY D'ZNIYA ,N1aNa DY

12

.U NIndn

OI“h

GABI SHOEF LTD
e

St Yoy

€ Gnr,




D'A'TINIE D'ADINY [1VAN NIF'TA
D'LVIIANZ N7DN

-.0'0JIA ¢ N'TA

77727 j1van "2 WWEn DX D'Y'7NN D'VIIN
NO'NNA YIN'Y 1D 1IN NTal D'VIIAFA NT7DN
N7 12W 2ITNA TN YAX AXIN V7' TIRD . 'R7TN97119
nuni PH 9.5 ap'1an niwnan .0'0ing oy

yoe

Gl“h

SABI SHOEF L1p



'!m-'rn INT NY1AP7 ) 1VAN NN'TN NPT
ASTM C1202 9% nwya

2" 1IN 4" Y01 Y DAT YT " L1717 ,"un [yun
.nNTIO NaOH 3% 1 nTiaxk NaCl 3% n v%1 60 7w nnna
NDIYA7 N1ann 0TIANT [N )Wwal NIYY 6 NDWNl AT NN

O"N MIXI MTTN 2X2 AIY'NL A'TIOYT

Ol

SABI SHOEF Ly



(X1 '¥n ) A'TNIRT7 D'NIND NPT

Measured Potential Probability of steel
(mV CSE) corrosion activity

Less than 10%
-200 to -350 Uncertain

-350> More than 90%

Copper Sulphate Electrode
‘ 2 / PP p

g o
-5;;;-. / Sponge Contact

| ;I Concrete ? ;

7 I
Electrical Connection Reinforcing Steel
15 to Reinforcement




DTN "NIN ' T ‘

Handheld

Ag/AgCl S — - ————
Reference
- Value (mV) > -200mV 200mV to <-350mV <-500mV
-350mV |
Corrosion Severe '

Interpretation
Counter P

electrode

Uncertain  Corrosion likely

unlikely corrosion

Chance of

) 10%> >10% and <90% 90%< 90%<
corrosion

: I

GAB)| SHOEF LTD

e L

16



NIN'TNN NZ'TA NDIYN "

N

C
v Rapid Chlori

* NaOH

. ride Permeabili ity Test P
CH v . ermaz™

C'“ CH3
® o0 ® 0
““
@ > . i

aa

TABLE 1 Chloride lon Penetrability Based on Charge Passed

(1
Charge Passed (coulombs) Chloride lon Penetrability
>4,000 High
2,000-4,000 Moderate
1,000-2,000 Low
100-1,000 Very Low
<100 Negligible
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NACE P0107-2017, “Electrochemical Realkalization and Chloride Extraction for
Reinforced Concrete”
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